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Ed Begle recently remariteld that curricular efforts during the 1960's 'taught us a.peat deal about how to

s teach ,better mathematics, but very little about.hcor to teach mathematics better. The matheinatidan will,
quite Iiiisely, agree with both-parts of this statement; he layman, the parent, and tee elementary school
teacher, however, question the thesis that the "new math" was really betterlhan the "old math." At bestthe
fruits of the mathematics curriculum "revolution" were ifot sweeot. Many judge them to be bitter.

.
'While some-viewed the curricular changes of the 1960's to he "revolutfonary," others disagreed. Thomas C.

O'Brien of Southeth Illin8is University at Edwardsville recently wrote,."We havenot made any fundamental
hange in school mathematics."1 He cites Allendoerfer,svho Sunested that a curriculum which Deeds the ways
in which young childreniearnmathematics is needed a curriculum mould Be based on the understanding:

-
of children's thinking and learning, It is one-think, however, to recognize ttiat, a conceptual model ror Mahe-%

:

matics curriculum isound and necessary and to afk that the child,:s thinking and learning processes be heegd,-
it is quite another to kranslate these ideas into a curticuluni whit i can be.ued effectiVery by the ordinary '
elementary school teacher working in the ordinary elementary school classroom. t,:, :, i.

,, 4. . , , . -
_Moreover, to prOpose that children's thinking processes should serve as a basii for cu rncullup developinetit

is to presuppose thit curriculum makers agree on what these processes are. This is not the case, but eyekif it
Were, eurriculuni makers do not agree oh the implications which the underst'nding of these-thinking processes
would have for curriculum development'', .. ... .

, , . .
In the 41 w ld 61 today's_ele il

entary school classroom, whew much hope ,I...r drastic chanI irs for the
better.can bel teseen, it appears t at in order td build a realistic, yetsound basiskrthe mathematics curricu-
lum, cAddren's mathematical thin 'ng,must be studied intensively in 'their usual school habitat. Given an ..
opportunity to think fregly', Child it- dearly display pertain 'patterns of thought as =they deal with orslinary
mathematical situations encountere dail9 in their classroom. Azidelitaped record of the outward manifesta-
tioniThf a child's .thinking, uninflue ced.by any teaching on the partm.f the interviewer, provides a rich source
for.conjectures as to what this thin 'rig is, what mental structures the child has developed, and how the child
uses these structures when dealing 'th the ordinary concepts of arithmetic. In additibn, an intensive analysis

or this videotape _generates some' njeCtures as to the possible sources. of what adults view as children's
v "misconceptions" and about how th school environment (the teacher and the nieterials) "fights" the child's ... . . ,... A

natural thoughtprocesses? ,
. 9 .

The Procest forthe Mathematical I evelopment of Children (PMDC)2 set outto create a more extediVe and
reliable basis, on which toliuild mat matics curriculum. Accordinglytthe apphaiis in the ffrit phase is to 'try
to understand the children'; intellect pursuits, specifically their attempts to acquire some basic mathemati-- . .
cal skills and concepts. , . ' .

I .

The PMDC, hilts initial phase, wor with 'children in grades l'and 2. These grades seem to comprise the
-crucial years for the development of .aces for the future learning Of iiatherhatici, since 'key mathematigal
concepts begirt toform at these grade le ls: The children's mathematical development i's studied by meanof:

,. .-: '
1. one-to-one videotaped interne-v/3s bsequently,atTalyzed by various individuals. .

. . . : .- . i
,..

2. Teaching -experiments in which specific variables are observed in a group teaching setting with five to

'.s. .

s t

fourteen,children:.. -)
) is. . .

3. Iitensive*o bserrations of children in their regular classroom sftting. L

. .. ..
4. Studies designed to jnyestigate intensively, the effeqt cff a particular variable ox medium on connunica-
tintmathernatics to young 'children.. , .

"
. . , . ,

__L__ _ . . : :
., .' ' .

.0 4, ' .
1: .

V* - - -

t ' ,
lqWhy.Teach Mathematics?" The Elementary School journal 73 (Feb.. 1973), 258-68..
2P VC is supported by the National Science FoUritlatibli,Grint NO PES 74.18.10*A03.
, 4... . - ,,-
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5. Fcginal. testing, both group and opeto-one, designed to provide further insights into young children's
. mathematical knowledge.

, r

.
The PMDC staff and the Advisory Board wish to report the 'Project's activities and findings to al who are 1.

interested in mathematical edification. One means for accompliping this is the PMDC publication program. *

4t-a'

This publication is intended to share with the reader the information obtained from the Fall 1975 Testing
Program, including a.summary of the data collected during the program and copies of the PMDC Grade
Grade 2 Tests. We lkope Ehe reader' wlll and this publication to be a rich source of ideas about the maihenia-

tical status of first and second grade children.

Many individuals contributed to the activities of PMDC. Its ,Advisory Board members are E dward"Begle,
Edgar Edwards, Walter Dick, John LeBlanc, Gerald Rising, piaries Smock, Stephen Willoughby, and Lauren

_ Woodby. The principal investigators are: Merlyn Behr,Cytithia Clarke, Thomas Cooney, Tom Denmark, Larry
Hatfield, William McKiLlip,fugene D. Nichols, Leslie Steffe, and the Evaluatof, -Ray Carry. -A special rece
ognition for the publication is given to the. PMDC Ptplications Commiitee, consisting of Merlyn Behr (Chair-

-f`. plan), Thomas Cooney, and Tom Denmark. Thankaare also due the graduate itudenta who participatedin the
administration of the tests: Ella Barco, Pat Campbell, Judy Voran, and Stiwart Wood at Florida Statoiniver-

,
_Wein at the University of Georgia; to. the statistician, Herbert Lacayo, for carr'ing out the computer, _

sity,, and 13 lanca Alvarez-Mena, Marriee Davis, Tim Gatliany, Kathy Hamrick, David Mack, Curtis Spikes, and
Nancy
analysis of the test results; to the Project technical assistant, Max Gerling, for videotape production; to the
-ProjeCt administrative assistant, Janellg Hardy, for coomlinating the.technical aspects of the preparation of this
-report; tb Lucy Kalogera and Maria Pitner for edititig,the manuscript; and to Joe chmerier for the typing.
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.FOREWORD \
- In the fall of 19 , the Project for the Mathematical, Development of Children administered a battery of

tests to 185 first de children and 152 second grade children in an effort to assess children's vogress in
acquiring mathema ical concepts-6d skills during the beOniting school years.

The study population was selected from five schools, three-located in Athens, Georgia, and twO located in
Tallahassee, Florida. The population within each school included students from a wide range of socioeconomic
classifications as defined by family incorhe, parental education, and parental,occupation. The composition of
stuslenti by socioeconomic variables varied considerably among schools. Descriptive statistics of,the sample by
school and information about the schools arejirovided hr Appendix A. se,

Two ter one for Grade 1 and'one for Grade 2, were 'constructed by'PMDC and administered to each child
in the resp we grades. This volume is primarily a reporcof the resultsof this testing. COpies,of these tests are
presented Ain Appendices B and C.

In addition, the Otis - Lennon Mental Ability Test and the lien/lath Diagnostid Arithmetic Test were adthin-
istered to each child in the sample. Summaries of these test results are presented in Appendices D and E,
respectively. .

, vc

Principal investigators and graduate students participated in the administration of the testing. All testers
were required to attend training sessions before administering the tests. Throughout the training sessions, the
importance of strict adherence to the instructions was stressed.-

',
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QUiDEFOR, THE USE OFT IS VOLUME

The first part of this volume contains information about PMDC
are reproduced in Appendices B and rC, respectively.

.

The second part of this volume contarns the description and statistical properties of the Grade 1 and Grade
2 PMDC Tests and scales. Figure 1 is a sample page from this part of the report. The information for all scales
is presented in this basic format. A key. for explaining Figth 1 follows:/ . °

I,

I's'
1. GRADE LEVEL. The grade level a the students taking the scale.

° ). .

a.. SCALE NAME. The scale name is usually descriptive of the Content Of the 'scale.

f, Grades 1 and 2. The tests themselves

. 3. SCALE LENGTH. The number of items in the scale is indicated^hr parentheses following the scale
name. This number is also reported in the second line under the Scale Statistics. . ,.

. 'i

4. SCALE DESCRIPTION. A brief description of the scale is given, telling what the scale is 'designed to
.,

i
.. measure, and giving any special infOrnSation about the scale. , - ..

1

5. ITEM, AND PAGE REFERENCE. The item numbers and the pages in the appendices, where the, items
are reproduced are given.

6, NUMBER OF CASES. -The data in this volume are reported on the total number of students to whom
the scale *as administered.

7. MEAN TOTAL SCORE. This is the mean for scale scores. The scale score, is the number of items
correct when the responses to items are#sessed on a right/wrong basis.

8. STANDARD DEVIATION. The standard deviation of scale-scores:

9. CRONBACH'S ALPHA. The. coefficient alpha is an estimate of the internal cdnsiestency and rehab ility
of the scale.

10. ERROR OF MEASUREMENT. The standard error of measurement of a scale is an index of the extent
to which scores would vary over similar tests. It is a function of the standard deviation and alpha,

(ERR. MEAS.) (ST. DEV.) - ALPHA)

It can be used to establish a confidence interval around an obtaibed score to estimate the region in Which a
*--. true score probably lies: ,

-..
11. ITEM This the number of the item for which the statistics are reported. Page references fdr each

item in the scale are given in 5 above.
t , '" ...,

12. MINI MEAN. P is the mean on the item for all students in the sample.
1.

1'

13. ADJUSTED ITEM MEAN. ADJ. P for an item is the mean for all students who attemi3ted an item. trot
tried response's are eliminated from the calculation of ADJ. P. An item is defined as not tried if there was no t
response to the item.

,

-
. )

,

14. BISERIAL tbRRELATION. N. S. BIS is given as an index of item discrimination for items scored
right or wrong. The non - spurious biserial correlation is the ,correlation between the item and the- total scale
score with the item removed. . " .

PERCENT NOT TRIED. The percent'of students for-whoin the, item. svA not tried is indicatUl by
PERCENT NT.

viii
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, GRADE, 1 . 0
ADDITIONUBT

This scale, is composed of six tasks designed to measure the pupil's ability to solve tddition armksubtrac-.
tion problems, mentally and with manipulatives. Theiteni numbers and page references are listed below.

ACTION (6 items)'

a'

.

Items 13, 27, 81, 37;39, 43; Pages 26, 28, 30, 31, 31, 32
0 .

SCALE STATISTICS:

NUMBER OF CASES - 185

0 NUMBER OF ITEMS 6

MEAN TOTAL SCORE 2- 4.-36

STANDARD DEVIATION 1.615

CRONBACH'S ALPHA .644

ERROR OF MEaSUREMENT .964

ITEM STATISTICS:
a

ITEM P'% ADJ. P's N. S. BIS PERCENT NT

13 - .553 .581 .386

---__-:---'-. . ,.\ 27 .362 .410 ! .338

.348 .365 .384,31 - ..

37 .723 .751 .9 .368

' 39 .782 .808 :421

43 .154 .174 . .362

r"

AI

\

4.

4

Figure 1

10

:

,

4.8

11.7 ,,

7.0 -,

3.7

3.2
.

11.2

4'
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PART /: INFORMATION ABOUT THE PMDC MATHEMACS TESTING PROGRAM

L

ap

INTRODUCTION

. ,PMDC Grade 1 arid Grade 2 Tests

The PMDC Grade 1 and Grade 2 T ests were designed to assess certhin.matiiematical concepts and skills of
interest to 'the Project2The tests were given during the second week of school to a sample of 185 first grade
students and 152 second grade students from five schopls..

The' Grade1 Mt consists of six scales: Elementary Counting, Advanced Counting, Addition-Subtraction;
Set Equivalence, Ordering, and Class Inclusion: The Grade 2 Test consists of nine scales: Elementary Counting,
AdvanCed Counting, Patterns, Place Value, Equivalent' Names, Ordering, - Addition - Subtraction,. Missing
Addehd, ana Clals Inclusion. The tests were individually administered and each took about 20 minutes to,
administer.

. . ,

For the rote counting items an alternate form of directions in the case of no response was provided. For
exa 'le, if, when asked to "Count by tens for me.7,the student gave no response, the alternate font "I wanty''y o count like this: ten, twantyclfirty. Now ylou do it." .was given. Each iote counting1,4has two
num.-red boxes for recordi responses. The first wasicised if the student responded to the' initifflErvetions:
The response was entered in e second box If the alternate directions were required.

On silected items (e.g., Ite 1, 8., 20, Grade 1) the, method which the student used to obtain thetresponse
was also recorded. The informs ion obtained from these items is presented with the tests in Appendices B and
C and is recorded on the page wi each test item.

The testers attended a training ession during which they watched videotapesof testings and recorded the
students' responses. Afterward the responses recorded by each tester were compared ,and discrepancies dis.
cussed. 'The directions to the testers and response forms are reproduced on the-following pages.
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II. EXAMINER'S MANUAL FOR'PMDC MATHEMATICSTEST3

The PMDC Mathematics Test.is an individually administered test consisting of two levelsf G1 for Grade 1
students and G2 for Grade 2 students. The purpose of the PMD,C Test is to assess thoseconcepts and skills of

, interest to the PMDC Staff which were nottested by the Key Math Diagnostic Arithmetic Test. The items in
each level of the PMDC Testare organized from easy to difficult,, combining several content strands. That is,
students will receive the easier counting, vocabulary, nd coinputation. items prior to the more difficult
counting, vocabulary, and computation itemsc

L TEST MATERIALS .1

A. Examiner's Manual

The PMDE Mathematics ',Test .is adminisitered r{ain}y from instructions incorporated with the test
items. The purpose of this manual is to provide additional guidelines to insure that all students expert-
ence as nearly, is possible the same testing situation.

Part I.of this manual presents a description of the test materials.
.

Part II presents guidelines foi the preparation for the administration Of the test.

Part III presents guidelines for meeting the student faud introducing elle test:

Part IV Presents guidelines for administeringibe test.

Part V 'discusses the completion of testing.

Part VI presents guidelines for scoring the tests.

Part VII presents guidelines far securing the information necessary for data analysis. -
' - k

B. Test Kit
. ,. . .

The test items make up the loose;iesf notebook interior, n opened and placed on its stand, the- 0, N
notebook forms an easel which presents thestimuli material to e subject and at the 'same time provides '
the examiner with instructions, test items, manipulatives or pictures needed, and the numerical key to
the PMDC Response Form. Separate test kitsfor Grade 1 and Grade'2 have been prepared.

. ''., ..
C. PMDC Response Form . .-

. -
6 .1. Description .,.

t: ,

There are separate response formsfOr Grade 1 and Grade 2. Each form is numerically keyed to
its grade level test items. To the right of (each item's instruction to the student is;an encircled
number corresponding to a box with the same number on the response' form. This Corresponding
box is to he used for recording the student's response to the item's instruction. On'the right hand
side of the response form is a section in which the examiner can provide additional information
.about the test items or the student's testbehavior or responses./

2. Fo att

..The response boxes are arranged sequentially from left tb right acrosiiithe respobse torn.) by
rows. For example, on the Grade 1 PMDC Response Fqrfii, boxes 1-11ppear from lift to right on

, rowol, and boxes 12-24 appear fromleft to right on row 2. A

i.

3Pages 2.6 contathe Examiner's Manual used by the PMDG examiners in the 1975 Fall Testing Program. The
Examiner'.) Manuals prepared for distribution in the Grade 1, ind Grade 2 testing j4ckets are variants of this .

manual. . .
a .. ,

I ;!.. .
. ..

5.

. _



<
t p

.
More than one box may, be plated together (see Grade 1, boxes 1 and 2). This mean's that one

item demands two separate respons, from the student and thus requires a separate box for each
response.

3. Columns

4

.1

,..
A .. , ,.

N .

Each boxmay be co1nprised of one or two columns. Gnerally the first (or only)* column is for
recording the student's response: This column,is generally titled RESPONSE, but may, be assigned
a more descriptive title as NO. _BEANS...Within this column is NO- ATTEMPT; the correct
response (indicated by parenitheses),. other pogible respon"-Niid a blank area for recording a
tiot;listed _response. ' .. ; - 014, , . 4)1',,..444 . -.,., ? .., Vit ,....., '

, . , ' 1. ''. - V4 . % ,, . , 0 :'..4 ;,"' , , 4'
The second column is forjecordini;the' student's errors or method used for responding. Listed

,,,e,the more prObab)e- alternative arors-or methods. The alternative OTHER is to be circled when
...' the Student Nak4-lih error or uses41 method not listed. The!,examiner may want to elabdrate on
iherror ornolethocrand should do so in the COMMENTS section of the,response form.`

.1( .., .

D. Manipulatiues and Pictures '
t ,.

i . , .

Each`grade level test has a set of manipuTailves and pictures in addition tq the pictures contained in
the test kit whidh are necessary for administration. The materials specified in the tables belosk should be
-assimilated prior to testink0ii each item page is a-list of materials needed to pres,ent the item.

Materials
25 beans

-card with 5 ducks
2 boxes, 9 fordhob beans, +9 baby limas
Card with 7 stirs

Card.with 2 circl ancre'square

GRADE

^GRADE1
Items

2, 7, 12,14, 18, 20, 24; 26
. .

10
12

Materials
4 cards:viith 5, 3, 9, 2
25 beans "

j

3 cards with 6 + 3, 4 + 1, 6 - 1
3 cards with 5 - 2, 10 - 5;`4 + 1
6 bundles of 10 straws each, 9 single straws
6 led chips, 9 white chips

. PREPARATIO4FOR ADMINISTRATION

3,8

Items

4,6, 16, 16
10 .

15
23; 24, 25, 26 ;.- .

'p 28, 29, 30, 31 ;

A. Instructions
^;,3

Become f with the giiidelines detailed in this manual. Since the PMDC Test is administered
from instructions i comorated with the. test items, become familiar with the test items and materials

. "Priorlo testing: o

B.Seating

;To allow the examiner to vievrboth sides pf thteit kit and to shield the PMDC RespOnseFoim from .
the student, aright- handed examiner should-seat the student on her/his left: ,i CI ; a left-handed exam-

, bier thotild seat the strident on hey/his right: ETD . c
1,,

1

CS

;' C. MaYerials

Be sure that all materials (Test Kit, PMDC Response Form, Manipulatives and pictures) are alsimilat-
ed prior to the administration. Place the"manipulatives and pi tures so-that they are accessible to the

4

-3

. `3'
r

.
-
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examiner and shielded from the student. On each item page is a list of the manipulatives and/or-pictures

which accompany the item.

HI. MEETING'THE STUDENT

Attemptto put the student at ease.

Introduce yolirself to the'student.
HELLO, MY NAME IS ,

2ksk the student her/his full name if you do not know it.
WHAT IS YOUR FIRST NAME? WHAT IS YOUR LAST NAME?

Fill in the blank on thePMDC Response F ?rm for the STUDENT'S NAME.

Spend approximatel30 secotirli in soCiar conver-sition. Suggested leacithi question -sire:
DO YOU' HAVE ANY BROTHERSOR SISTERS? I.
DO YOUvHAVE ANY PETS?
HOW OLDRE YOU? WHEN IS YOUR BIRTHDAY? ,
WHO IS YOUR TEACHER?

1, ;.
', : Introduce the Test

Do not refer,to the PMDC Test as a test or a ;lame. There "are two main points you need to convey. ('
. t

The suggested dialogue is:. '
WE ,ARE GOING TO LOOK Al:' 4 BOOK WHICH CONTALS SOME INTEREST15G PICTURES '
AND QUESTIONS. .. . - It

. (pause)
.

I'LL ASK YOU, SOME QUESTIONS ABOUT THE PICTURES. YOU ANSWER THEM. IF I ASK.
YOU ABOUT SOMETHING-YOU, HAVEN'T LEARNED, JUST TELL ME YOU DON'T KNOW

-- AND I'LL SHOW YOU ANOTHER PICTURE, O.K.? .. ...
.T

IV. TESTING

A. Folloth the written directions carefully. The examiner may probe to get an answer ivith the statement
"TELL ME MbRE." Do not probe any fUrthei'except when specified in the 'written directions for the
question. '°

O

Remember, this'is altevaluation-and should not be used as a teaching situation. '
, . ° .

.. .

responseAddress questips and comments to the student, not the bOok or the s form. Eye contact is
'important for control and rapport. Use reassurances without specifying tat, responses are right or
wrong. 'This may be done in a variet of ways.

1. Repeat hat the student has said in-a reassuring voice.

2. Etw* should be positive and limited to "Ulg-HUM ," "ALL RIGHT,'.' "FINE," and "Of"

3. Physical expresIons shOuld be positive and limited to a smile and a nod of the head.

To regain a student's attention, the examiner may precede the question with "O.K."; theo,tudent's
name, and/or "NOW, HEREAR1 SOME MORE INTERESTING PICTURES AND QUESTIONS."

4

If a student does not uhderstand the question, repeat the written question on117.Reinember,-rephras
ing s question would violate the standardization of the administration.

B. TIME Limits

If the-student does not respond after 15 seconds, point to the item and ask:

DO YOU KNOW HOW TO DO THIS? .

1 .1



. ! If the student says "YES," allow 10 ore seconds fot a response. If the student says "NO," or does
not respond'after the additional 10 seco , proceed to the next itern with,

LgT's DO SOMETHING ELSE. 1.;)

C.
?-

Recoirtink

Record student responses by circling he appropriate alternative in the item column(s), wth the cor-
responding numerical key as the item.' ..

1. SESZONSE column. This colutitn generally titled RESPONSE, but may be assigned a more descrip-
tive4itle such as NO. BEANS.

aA- 4) a student say s he does net know the answer or know how to answer or does not respond at all,
I circle the alternative NO ATTEMPT.

,, . :
S ,. :.

b) If a student responds correctly, circle the alternative enclOsed in parentheses.

c) If a student responds incorrectly and that response is listed as an alternative, circle the alternative.

d) If a student responds incorrectly and that iesponse is not listed, write briefly the response in the
. .lower blank section:

2. ERROR column. This column is used for the verbal counting items.

a) If, a student omits one numberwhile counting, for example, 1, 2, 4, 5,,,circle the alternative SKIP
NUMBER.

b) a 'student orders two numbers incorrectly while cpunting, for example, 1, 2, 4, 3, circle the
alternative INCORRECT ORDER. -

c) If a student counts incorrectly in a manner different from omitting one number or ordering two
numbers incorrectly, circle the alternative OTHER.

'3. MItHOD column. .This columneis used for collecting inforniation about the types of methods the
students may use td solve problems presented. Circle the alternative that best applies to the student's
response. Two alternatives which are coalman to moit:of the method-columns are IMMEDIATE and
OTHER:

a) 111111/MDfATE. If a student responds to a question otstatement within 3 seconds and it is difDailit
to discern, theanethod-or process used; circle IMMEDLATE.

b) OTHER. If a student responds to a question or statement manner not described by the listed
alternatives, circle OXHER. The examiner may want to elaborate on the "other" method or
procedure used. TO,avoid a situation in which the studetit is forced. to wait 4,rith no interaction,
jot a brief note as a reminder beside OTHER and wait until the testing is complete before elaborat-
ing. After testing, describe, the inethod-or procedure in the COMMENTS section of the test form,
using the numerical key'to identify the item. /

V. COMPLETION OF TESTING
...- q . .

-
Thank the student' fo; _participating. If the testing situation is one in which more than one -student is

;being tested in the same room and the testing of other children is not complete, talk qUietly, with the
student until all testing is ccimpleted. Walking around, game playing, or land talking may disturb the testing

*, of the other stUdent(s). ,' , , , .
' VI. SCOIftNG THE TEST '

Write observations of the student's test behqior in the section labeled TEST BEHAVIOR. These pbslr...

is e

*Mr

1 5
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vations should include the level of, rakiort, the confidence the examiner holds in the validity of the stu-
dent's performance, or any unusual aspects of the student's performance which may hate instrubtional
significance.

Iii section labeled COMMENTS, elaborate on those items requiring an explanation of the alternative
OTHER, Indicate in this section those items in which the instructions. or questions were unclear or

ambiguous. .

VII. DATA ANALY SIS INFORMATION ,

.

Record the stgdent's.PMDC ID number on the PMDC Record in the blank labeled STUDENT'S ID. Be
sure that all the information on the PMDC Response Form is complete. Send the PMDC records to PMDC,
Florida State University.

6
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PART 11: DESCRIPTION AND STATISTICAL PROPERTIES OF TESTS AND SCALES (

, IV. GRADE I

SCORING THEGRADE'l TEST AND SCALES $ ,,

.o. 0

'Eofall the scales in the fall testing the items were scored as follows:
Correct° response

rr _ -Incorrect response
No attempt ,

In order to give each item a right/wrong count, the, information on the RESPONSE FORM (see p. 7) was
summarized on the STUDENT PROFILE FOAM. Only the information whiCh was to be used in the gtatistical
analysis was retained in the transfer from the RESPONSE FORM to the STUDENT PROFILE FORM. Infor-
mation as to whether or not alternate instrUctioneivere necessary on rOteacotuiting items *Xi got retained-in
the transfei. A copy of the STUDENT PROFILE FORM is provided in Appendix`. F.

"

In addition, the methods used to answer particular items were also recorded. A summary of the methods
used iS included together with each item of thetest in Appendix B.

The actual scale score used in calculating the statistics in this 'rePdrt is the stun=of correct response or all
items within the pale. ,

' DESCRIPTIVE STATISTICS FOR PMDC GRADt 1 TEST
N ,

The !PMDC Grade 1 Testis reproduced in Appendix B. The test consists ofsiii-scales which are described on
the following pages..Statistics;ielated-to the total test scones are given below,

TEST STATISTICS:
-

NUMBER OF CASES
ER OF ITEMS

RN 185
- 39

tete.

-0
L_ .

ME OW SCORE - .22.886
,STAND D DEVIATION ' - 8.626
CRONBACH'S ALPHA4 -` .925. eERROR1 SiiRMIENT - 2.$93 ,

,
.

In addition to the Crolib,. Alpha, the. Spearman-Brown split -half estimate of reliability was also computed
far the'total PMDC Grade 1 Test and-yielded a' coefficient of .954.

.... x- r .. ,
,

' CORRELATIONS WITH OTHER INSTRUMENTS: ,

PMDC Grade 1 Test Vs. KeyMath Test: . .786
PMDC Grade 1 Tests. Otis-Lennon Mental Abil .ity Test: .716

c

t

4See list of definitions in,"Guide for the Use of This Volume," page viii.

=
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GRAD§ 1

4Z,

o a

ELEMENTARY COUNTING (9 items) I.
. as ,

.=,

- . -.:

Items in this scale are basically of three typets: simple rote counting, counting picture sets, and oonttructing
sets of a specified number. The itemdumbers and page references are listed below. f.-, - ',- b 0 o

-1, .
Items 2, 3, 11, 14, 15, 17, 35, 36, 47; Pages 22, 23; 25,.26, 26.,'26, 31,.31,-34,

D C.5,5.885t55--0, -

a

,SCALE STATISTICS:: . ,
NUMBER OF CASES

, NUMBER QF ITEMS
MEkN TOTAL SCORE,
STANDARD DEVIATION
CRONBACH'S ALPHA
ERROR OF MEASURtMENT

........

-
-
-
-
-
-

... .

.

185
9

7.4,95
2,08

.796

.934

.

ITRvI STATISTICS:
ITEM

.805 ° 2
3

11
-

14
15
17
35
36
47

.
P's

t 61
.777
.834
.952
.824
.711
.957
.947,
.721'

-

ADJ. P's
.561 ';
,.807
.839
.9'57:

. 512J.8

.968/

.957
- 731.

. .. l'....
* e)

.;'' .1

,,,,

N. S. BIS
,.416 -
.601
.574
.350
.395
:458
.46t
.573 -
.633

0 0

.
PERCENT NT

c-

.0
3-7

.5 a

-.5 =1,

.5
1.1
1.1
=.5

ADVANCED cointrING (4 items)

kk.
441.. dp oe

This scale is designed to measure the pupil's ability to perform advanced rote and rational counting tasks.
The item numbers and page references are listed below.

10

Items 2430, 41, 45; Pages 27, 29, 3i, 33

, SCALE STATISTICS: -.)
NUMBER OF CASES - 185 .

NUMBER OF ITEMS - - 4.
.. MEAN TOTAL SCORE - .808

STANDARD DEVIATION - 1.180
CRONBACH'S ALPHA - .729

'ERROR OF MEASUREMENT = , .614

ITEM STATISTKS:
ITEM ) P's . ADJ. P's __N. S..BIS

24 .198 .204 .475
30* .273 :277 .378
41 .102 4.104 : .471

a 45 .235 .268 .480 '-'-`..

*The response was scored as correct if the student counted to 100.
ti 1

r .

,

41;

1

;i

o .,,

pERCE1ANT

1.6-
2.1 ,

12.3



GRADE 1

I

ADDITION-SUBTRACTION (6 items)

. ., .
This scale is composed of six tasks designed to measure the pupil's ability to solve addition and suberactibn

problems mentally and with =nip' ulatives. The item numbers and page references are listed below.

\
Items 13, 27, 31, 37, 39, 43; Pages 26, 28, 30, 31, 31, 32

SCALE STATISTICS:
NUMBER OF CASES - 185 .>. .
NUMBEROF ITEMS . 6

MEAN Tt5TAL SCORE - 2.936
STANDARD DEVIATION - 1.615
CRONBACH'S ALPHA ' - .644; '

......"E4ROR OF MEASUREMENT - . .964

ilTDI STATISTICS:
ITEM P's' ,iDJ. P's N. S. BIS PERCENT NT

13 .553 .581 .398 4.8
27 .362 .410 .323 11.7
31 L348' .365 .344 ;7.0
3.7 ,- . .723 , .751 .359 3.7

39 . .752 .80$ .416 3.2
43 .154 .174 .395 11.2

..4,. ' 4,,/ .

' , .41,$ - SET EQUIV- MANCE (8 items) .

t

This scale is composed of items requiring the student to construct sets with more than, less than, one more
thah, one less than, and the same number of members as a given set as wellsas other equivalencerelated tasks.
The item numberi and page references are listed below.

e.

Items'a, 12, 22, 26, 28 42, 48,.52; Pages 24, 25,

SCALE STATISTICS:

27, 28,25, 12, 34, 35 .

' NUMBER OF CASES 185
NUMBER OF ITEMS
MEAN TOTAL SCORE '.. . 4.926

, STANDARD DEVIATION = v 2.404, .'
4

° CAONBACH'S ALPHA, - .794
ERROR OF MEASUREMENT - 1.091
I cr;

ITEM STATISTICS:
ITM14 P's ADJ. P's N. S. BIS PERCEIIT NT

9 .6 .707 .560 ' 3.7

12 _ .8 __' , '.826 .360 1 2.1

- 22 .590 .603 ,357 3.7
26 -. .723 . .751 .336. 3.7

. 28 .590 ' .603 . , .601 3.7
42 :514 - .565 6.9,..,479',
48 "'- .367 .399' .591. 8.0
52 -.686 .721 .594

a

.
ir

,
11



GRADE 1

i

ORDERING (10 items) .

The items in this scale are of three types: Tell the numiler which,comes just after a given number, tell the
number which comes just bttore a given .number, and tell the number which comes between two given num-
bers. The item numbers and page references are listed below.

Items 4, 5, 6. 32;33, 34, 49, 50,51, Pages123, 23, 23, 30, 30; 30, 34, 34, 34,5
:.?

SCALE STATISTICS:.
NUMBER OF CASES - - 185
NUMBER OF ITEMS - 10
MEAN TOTAL SCORE , . - ,,6.186
STANDARD DEVIATION 'i .4 4 '13:046'
CRONBACH'S ALPHA - .858

d. ERROR OF MEASUREI4Nt 4 1.148

ITEM STATISTICS: _

i ITEM P's . ADJ. P'6 BIS , PERCENT NT
4
5
6

32
33
34
49
50
51
53 .

.910

.824

.723.
. .559'

.537

.399
.628

..590
.367'
.649

.924
.852
.786
.577
.564

-, 4439
.702
.677
.431
.744

:275
.424
.444
.6-39
.676
.660
.602
.598
.651

3.2
8.0
3.2
4.4
9.0

10.6
12.8
14.9
12.8'

CLASS INCLUSION (2 items)

A

This scale is composed of two types of class inclusion problems. Item 8 is a classical, class inclusion item,
while item 18 requires, that the pupil first count the members in .each subset and in thf total set. The item

numbers and page references are Had below. )
4.

Items 8, 18; Pages 2,4, 26

SCALE STATISTICS:
NUMBER OF CASES - 185
NUMBER OF ITEMS, - 2 ,

MEAN TOTAL SCORE .566
STANDARD DEVIATION .775
CRONBACH'S ALPHA
ERROR OF MEASUREMENT

ITEM STATISTICS: ,-
ITEM P's ADJ. P's N. S. BIS PERCENT NT

8 .245 .253 * 3.2
.:

18 .339 .352 * 3.8
*Could not be computed due to small number of items (i N2). .

S

I

4.



41.
V, GRADE 2

'SCORING THE GRADE 2 T SND SCALES

For all the scales in the fall testing the items were scored as Hems:
Correct respo
Incorrect response '
No attempt

a

In ,order to ,give each Om a_rightiwrong count, the information on the RESPONSE FORM (see p. 8) was
summarized on the,STUDENT PROFILE FORM. Only the information which was to be used in the stattstia
analysis was retained in the transfer from the RESPONSE FORMA° the STUDENT PROFILE FORM. Infor-
mation as to whether' r not alternate instructionlwere.necessafy on rote,counting)terns was not retained in
the transfer. A cony of the STUDENT PROFILE ,FORM provided in AppendixtF; -

: 4_4 i 1

In addition,Nthe methOds uses to .nswer particular items were also recorded. A summary of the method s.
. used is included together with each item of the -test in Appendix C. .

The actual scale scbre used in calculating the Statistics in this report is the sum of correct responses for all
items within the scale. = o

a
^*/.. fe

DESCRIPTIVE STATISTICSfOR PMDC GRADE 2 TEST

t- .. . ,
The PMDC Grade 2 Test is reproduced in Appendix C. The test consists of nine scales whiCh are aescribed -,-

on the following pages. Statistics related to the total test stores are given, below. -

v'
TEST STATISTICS:

NUMBER OF CASES
NUM OR or'rrEms
MEAlq TOTAL SCORE
STANDARD DEVIATION
CRONBACH'S ALPHA

- 152*
42

- '223585

- °.935
ERROR OF MEASUREMENT - 2.490

In addition tothe Cronbach Alpha, the'Spearman-Brown split-half estimate of reliability was also computed
foi the total PMDC Grade 2 Test and yielded a coeffttient of .932.

<

CORRELATIONS WITH OTHER INSTRUMENTS:

- ..-

PMDC Grade 2 Test vs. Key Math Diagnostic 4rithmetidTes: * .823
b ', PMDC Grade 2 Test vs. Otis-Lennon Menai ability Test: .679

. ,

. 13,

J
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GRADE 2

ELEMENTARY COUNTING (7 items)

This scale is composed of items of two types: rote counting and counting picture sets. The item numbers
and 'page references are listed- below.

Items 1, 7, 9, 10, 12, 15;22; Pages 38, 40, 41, 41, 41, 42, 44

O

SCALE STATISTICS:-
IIUMBER OF CASES ' 152
NUMBER OF ITZMS , 7

MIRAN TOTAL SCORE 6.138
STANDARD DEVIATION

' e RONBACH'S ALPHA - .469
ERROR OF mEtsurtmayr - .783

It-

... , .

ITEM STATISTICS: - I .. . .

' ITEM
P's

/ ADJ. P's N. S. BIS PERCENT NT .

1 .671. ,,, :680 .o-,- . . .206- . 1.3 ..
7 .954 .960 .168 .7.

9' .993 .993 !--* .0
..,)

10 .947 .947 .019 '.0

12 .862 . .862 '.176' .0

154,, .816 .832 .311 2.0

22 .895 .901 .076 .7'
A *Could not be computed dike to zero variance.

.

t . '.
.

- .

ADVANCED COUNTING (5 items)

1,.

The items of this scale are of basically two types: rote counting and determining the number of a set (multi-
ple of ten) regresented by place-value manipnlativper The.item 'nuntbers\and "page references are given below,.

lc ---
4,

14

Items 30, 33, 39,45, 52; Pages 40, 48, 50, 53, 55 ,
,.

SCALE STATISTICS: :. JP
. NUMBER OF C,ASES - 152,

NUMBER OF itEMS . 5

NW,A,N TOTAL SCORE - st .276

'STANDARD. DEVIATION -
i . 1.867

CRONBACIO ALPHA ' - .820
ERROtt OF MEASUREMENT .. .492

Ir.
ITEM STATISTICS:

ITEM l

/
P's

. .401
ADJ. P's

30 .407
33 .289 .291

- .39 .526 .533 1.

45 .566 .585
. -52* .493 .507
*The response was scored as correct if the student counted to 96.

.._ .

N. S. BIS PERCENT NT
.6'12 1.3
.526 .7
.697 -1.3

A .680 3.3
.363 2.6

1

I-

_t



1.

GRADE 2

PATTERNS (2 items)1

This scale is composed of two items, each requiTing the pupil to solve an addition equation by using a relat-
ed equation. The item numbeis _and page references are listed below.

Items 35, 37; Pages 49,#49
. -

SCALE STATISTICS:
NUMBER OF CASES
NUMBER OFITEMS
MEAN TOTAL Sp0RE
STANDARD DEVIATION
CRONBACH'S ALPHA
ERROR OF MEASUREMENT

ITEM STATISTICS:
ITEM P's

35 .362
37

*Could not be computed' due to

yd

152'
2

a .533'
.730,

*

ADJ. P's
.505

en" .295

°Rt

N. S. BIS PERCENT NT
28.3

*;',!,
";ssys

1 number of items (n-2). 1

, .

6
PLACE VALUE (8 items)

.0,
This scale is designed to measure the pupil's ability to determine the number bf a plice value set cMplay and

to construct such a set given a ,ntunber orally or written. The itemn,umberaiand page references are listed
below. e

° 42.1

Items 40, 41, 42, 43, 46,.47, 48, 49; Pages 51, 51, 51, 52, 53;53, 54, 54

SCALE STATISTICS:
NUMBER OF CASES
NUMBER OF ITEMS
MEAN TOTAL SCORE
STANDARD DEVIATION
CIWNBACH'S 'ALPHA

ERROR OF MEASUREMENT

152
a ^

-. 3.730
3.414

.947
2.462

STATISTICS:
- P's. ADJ. P's N. S. BIS PERCENT. NT

ITEM
ITEM

' 40 .461 :493 .755 6.6
41- .454 .500 .760 9.2
42 .480 -- .575 x..784 ' 16.4 5_,

.513 .629 .816 18.4'
46 .434 .471 .851 7.9 -"

47 .447 .482 .884 '7.2
48 .454 .535 .788 .15.1
4S .407 . :587 .807 17.1

r

O
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o

GRADE 2
, ., .. .

EQUIVALENT NAMES (6 items)

a

, This scale is de Sed,to measure the pupil' understanding of the concept of renam ing, or supplying differ-
-

ent names for the same number. The item nu ers,and page references are listed below.

Items 17,18, 19, 25, 26, 27; Pages 43, 43, 43,46746, 4*6
A

§CALIE STATISTICS:
NUMBER OF CASES 152
NUMBER OF ITEMS 6

MEAN TOTAL SCORE 2.421
STANDARD DEVIATION 2.303
CRONBACH'S ALPHA .876
ERROR OF MEASUREMENT 8

ITEM STATISTICS:
ITEM P's ADJ. P's N. S. BIS * PERCENT NT

17 .414 .453 .734 8.6
18
19

.441 "..

.401
.472
.445

.744
'.664

6.6
9.5 7)

. 25 .408 .431 .613 5.3
26 .480 .521 .668 7.9
27 .276 .286 .652 3.3. .

ORDERING (4 items)
.

,)

This scale is designed to measure the pupil's ability to order a set of 4 one-digit numbers and to tell which
of two numbers is more or-less. Theltem numbers and page references are listed below.

Items 2, 16, 24, 31; Pages 39, 42,,45,
..

SCALE STATISTICS:
NUMBER OF CASES , -,

48

-152
4

3.026'
.966
.471
.7Q3 4

' NUMBER OF ITEIVIS -.
MEAN TOTAL SCORE -
STANDARD DEVIATION -
CRONBACH'S ALPHA -
ERROR OF MEASUREMENT -

P's ADJ. P's
..

N. S. BIS PERCENT NT
ITEM STATISTICS:

ITEM
2 .770 .775 .275 .7..-._

16 .974 .983 .113 .7

. ,24 .464 .980' :' .333 . 1.3.
31 .822 .855 .322 . 4.6

OW



1.

GRADE 2

ADDITION-SUBTRACTION (4 items)

.

This scale is composed of two addition problems and two subtraction problems and requires the pupil to
use cbunters to.solve the problems. The item numbers and page references are listed below.

g sr Items 5, 8, 23,128; Pages 40, 41,

SCALE STATISTICS:

45, 47

NUMBER OF CASES 1.52
NUMBER OF-ITEMS 4

MEAN TOTAL SCORE 2.559
STANDARD DEVIATION , 1.206
CRONBACH'S ALPHA .604
ERROR OF MEASUREMENT = .759

ITEM STATISTICS,:
d ITEM

' -e. 5... 8

23
28

P's
.901
.618
.651

- .388.

ADJ. P's
,

.919

.623

.673

.421

N. S. BIS
.290
.450
.293

-.416

, PERCENT NT
2.0

7.

3.3
'7.9

MISSING ADDEND (4 items).

This, scale is composed of four items desi9ed to measure the pupil's ability to give a verbal answer to mis-
sing addend problems. The Item numbers and page references are listed below.

=7c

ti

Q

Items 20, 38, 44, 50; Pages 44, 50,

SCALE STATISTICS:
NUMBER OF CASES ..
NUMEtR OF ITEMS -
MEAN TOTAL SCORE -
STANDARD DEVIATION -
CRONBACH'S ALPHA. -
ERRORIJF MEASUREMENT -

52, 55

152
4

.987
1.201

.683

.676

.
.

ITEM STATISTICS: '

ITEM P's AD.L.P's % N. S. BIS. PERCENT NT
20 .38g .461 .589, 15.8
38 .263 .351 .532 25.0
44 .243 .310 .500 34.2
50 .092 .161 ..,-- .272 42.8

's
17



GRADE 2

CLASS INCLUSION (2 items)

This scale is composed of two types of class inclusion problems. Item 4-is the dlassical class inclusion prob-
lem, while Item 13 requires the pupil first to count the members of each subset and the total set before
answering the class inclusion question. The item numbers and page references are listed below.

Items 4, 13; Pages 39, 41

SCALE STATISTICS:
NUMBER OF CASES . 152
NUMBER OF ITDIS 2

MEAN TOTAL SCORE .717
STANDARD DEVIATION . .825
CRONBACH'S ALPHA
ERROR OF MEASUREMENT

ITEM STATISTICS: s '
ITEM P's ADJ. P's N: S. BIS PERCENT NT

4 .283 , .303 * 6.6
13 .434 .443 2.0

*Could not be computed due tcsmall number of items (n-2).

.

18
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APPENDIX A

TABLE 1f

.

SUMMARY OF DATA ON SCHOOL SIZE

i A -Variable
,...-:

.

Grade levels

Approximate number of
students

-. ,t
1

K-5

350

2
.

K-12

..
900 ,

'

School

3

K-5

350

4

1-5

380

6

1.5
41A

420

.
c

Grade 1

School 1

Stli,00l

School 3 ,

School 4,

TABLE 2
DESCRIPTIVE STATISTICS OF SAMPLE BY SCHOOL AND GRADE

.

Total .

Grade 2

School 1,

Sthirl

School 3

School 4

School 5

Total fte

Sex
M F

15" 18

12 13

34 34

36 35

Age (mos.)
.

s..75.3

74.6

76.1

76.2

Mean
PMDC
Test

(39 items)

19.1

- 25.7

23.2

.23.3

Mean
*

D

MIQ

88.8

111.5

104.5

100.2

Grade
Equivalent
Mean 144

1.0

, 1.5

1.2

1.4

97 100 75.8 22.9 101.1 1.3

(42 items)

18 13 87.2 15.2 91.1 1.8

13 -12 87.8 28.1 116.8 2.7

8 4 90.5 , 21.1 105.8 2.0

25 25 89.1 , 20.0 99.6 2.1

17- 23 888.7 7 27.2 113.1 2:6

t
81 77 ' 88.5 22.4 104.6 2.3

*Deviation IQ (See Appendix D, page 57).
r.

tKeyMath (get Appendix E, page 59).

19-



kAPPaNOIX 8

Appendix 8 is compoit(te-of the PMOC Mathematics Test Grade One and the statistical
results of the test so arranged for the reader's convenience that each page of this pubLir
cation represents two consecutive pages of the actua1 PMOC Mathematics Test: Grade One
questions, with the student stimuli material superimposed in a box at the top bf each page
and the statistical results for the items presented in a boi below.

To obtain both the 0MOC Mathematics Test: Grade One and the Examiner's Manual.,
write to:

Or. Eugene 0, Nichols
Florida State University
Tallahassee, Florida 22306

..PROJECT FOR THE MATHEMATICA DEVELOPMENT

OF tHILOREN

MATHEMATICS TEST: GRADE ONE

t

'

Financial support .'or the Project for the Mathematical Development of Children has been provided by, the

National Science Foundation: Grant No. PES 74-18106-A03.

Ai

.

TO THE USER .

The PMOC Mathematics Test: Grade One was pi lot-tested)puring_july 1975. The test was

then revised and administered during the first three weeks of September 1975 to 197 students.

The test in, this packet is the latter test. the user may reproduce any of the materials in ,f-*.

this packet without obtaining permission( from PMOC.. Those persons who use .the PMOC Mathematics

Test: Grade One are encouraged to share rith the PMOC staff their evaluation of the test aria

the data they collect. Such correspondence.should be adAressed to:

Dr. Eugene O. Nichols
F1oPida State University
Tallahassee, Florida 4306

Instructions for administering the test and summaries of pertinent s.tati=sticar
. , . .

(

analysis -are included in the accompanying Examiner's Manual. More detelled analyies of the

data obtained from the 1475 Fall Testing Rrogram reported ii1,PMOC Technical Reports Nos. 2 and 3.

Information about these publications may be obtained by.- writing to the above addrest.

A.%

tl
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Si

I. Say ,-! ,' CCUNT FOP, ME. T
.

4

'4

if no responSp, vay

.

-

Y. .

'

I WANT YOU -TO cagvr-LIKE THIS. ONE, 0
TWO, THREE. NCW YCU DO IT

,
3.

.

If the student stops befo

8

4*

35, say
.

0 '

THAT'S FINE. -KEEP GOING.
4

Z
S. If the student counts tp 3,b

or

;

or makes 2 consecutive errors, say .

.

THAT'S FINE. YCU MAY STOP NOW. .

.

.

.

%.

- -

,

t.

.,.

22

__!

.

. --

..
4

.

.._

.

. '

.

i

' ) ) 4

, .) s )
,

3

-.

,

.,
o

s

.

......

1.

s

.,
r

Response ) Percent

-Counted to 35 56.1
Counted to 29 16.6
Counted to'19 12.8
Counted to 10 9.6
Other response 4.8

Note: 2.0% required
second instructions.

,

_ ,,



4

.1. Plate 50 beans to the student's right. Point to the
numeral and say.

4%)

ME A SET MUCH HAS THIS MANY BEANS.

,.

.Materialsr 5) beans..
J,

Yi

1

Resporfse Percent

No attempt
Used 6 beans correctly
Used beans to make a numeral 6
Other error

3.7
78.2
3.7

14.4

4

1. .Ask

6

F WAT NUMBER CCMES ./UIST AFTER 3?- 0

2. Ask NEAT M.MBER COMES JUST .AFTER 8?

3. Ask

1

WHAT WEBER COMES JUST AFTER 13?

Response Percent ,

.4. No attempt 1.6 5. No attempt 3.2 6. No attempt 8.0

4 91.9 9 82.4 14 72.3
2 2.7 7. 2.7 15 3.7

Other 4.8 Other .11.7 6 1.1
Other 14.9

34

4o.
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Jt

1. Paint to the re. .Asx

(If the student responds "Nej dp not continue this..item.)
ARE ALL HE CMS ,Arn1it.ii,s1 Cr

2. Ask ARE 'MERE TRE ANIMALS OR NORE CCWS?

4.

Response

No attempt
No attempt to item 7 or "No" to item

7, 'tern 8 not administered
Animals (correct!'
Cows

Other incorrect

Percent

3,?

1.1

24,5 0 .
69.7,. '-

1.6

WO'

e
. \

'IVO '0

1. Rani, the-student the card with five ducks. Say 56:11E ARE SCME COCKS.

.2. Point to the pictures of dots. Ask WHICH OF MESE SHOWS HOW MANY DUCKS?

I,,
Materials:

A

24

Card with 5 ducks..

I

:I

abee

s;

,

'Response Method Percent :

A.-

.No attempt
5,,dots counted ducks, then dots

3.7 .

42.0

5 dots Other, no eviclenceof counting 26.0

6 dots 16.5

Other error

11



Pt`

1. Say START AT. SIX At COJNT FOR ;ME.

4

t 2. If no response or starts at one, sav ' I WANT YCU TO COUNT LIKE THIS.
3. NOW YOU DO IT.

t

S. If the student stops before IS, say t THAT'S FINE.

4. If the student counts to IS or makes 2 consecutive errors. say

a

?MEP GOI

L.

"r

-
FINE.; YCU MAY STOP "IOW.

7 4

/

Response Percent

No attempt 3.2

Counted to 15 .83.4

Counted to 10', 7 5 ;
Counted to 8 3.2

Other 2.6

Note: 27 3% required
. second instructions.

or,

Q

Put a pile of 30 beans to die student's right.

Point t6 the picture. Say THISik,A PICTURE OF SOME BEANS.
.

2. 'Point to a clear space in front of. the student. Say

.41

MAKE A SET WHICH HAS mi4E " BEANS

THAN THE PICIIME1
ot

Materials: SO beans Response Method Percent ,

No attempt

Greater than 7 Counted beans in picture. then

counted deans

Greater than 7 Matched oneforoge,,then

added more beans

Greater than 7 Gross, selected large number of

beans without counting
Greater th an,,7 Other

Less than 7 Counted begiis in pie:vire, then

counted beans

Less than 7 Other`
Exactly 7 Counted
Exactly 7 Matched

2.1,

38.8

5.9

.26.1

j9.1

4.8

.6-4
6,4
L6

25
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1. 'Say I AM GOING TO READ A STORY . LL ASK
YOU A QUESTION: YOU ANSWER THE QUESTION.'

2. Say

"'

(Reat story, if necessary. )

I HAVE THREE PENCILS. YOU HAVE TWO
PENCIL $. HOW MANY PENCILS,D0 WE HAVE
TOGETHER?

VP%

44.

Response Method

No attempt
5

5

5

4

Incorrett Other

V SA

Counted -
Other. no evidence of counting
Immediate

Percent

4.8 .

23.4
14.4

17.6
13.3

26.6

1.. ?tint to the p icture . Say . CCUNT THE HORSES..

2. Say Cana' THE CMS.

3. Say. 4 couNr THE ANIMk1.1.

> 4. If tne student does not .count all the animals, say.
it

.CCUNI" ALL THE ANIMALS.

5. Say ARE THERE MORE ANIMALS OR11311E COWS/

Response Percs, 15. Response percent

No atteinot .5 No attempt 5

Restronded 3- 95.2 7 82.4

Responded 10

Responded 7

2.1 10

3

.5

5

Other incorrect 1.6 o Other incorrect 16.0

26

16. 17. -Response

3 7

44Ant 18. Response Percent

No attempt crig
animals (correct) 33.9
C.Ows 62.4

No attempt to item 16
No attempt to items.t16 and 17 1.6

Responded "10" to item 16 48.1,

Responded -fir to item 17 2p.0
Other to item 16 18.0
Other to item 17 10.7



1. Give the student a, box. say HERE IS kiliX FOR YCU TO USE.

2, Point to the:other box, saN 11415 IS MY BOX.

3. Place the ? large beans in a pile next to the student's
box. Sav HERE ARE satE BEANS. FOR YOU TO USE.

4. Put the 9 small beans next to .our box. Sa% I'LL La THESE BEANS.

5. As %ou put bean in our pox, sa. I'LL FUT C.% E BEAN IN '11 BOX, AND YOU
PUT A BEAN IN YOUR BOX.

O. As you put the second bean in Your box, say I'LL PUT ANOTHER BEAN IN MY BOX AND YOU
PUT A BEAN IN YOUR BOX.

As you put the(Zhird bean to your box, Say LET'S DO IT AGAIN.

- 4
1

S Continue 1.itnoilt verbal directions until all 9 bpails are used. I

But, :f a stuaent ,ioesn't follou suit, sav 4.-` I NOW YOU Put A BEAN IN'YOUR 'FAX.

9. Say bo BOTH BOXES 4{AVE THE SAME NUMBER OF
BEANS a DOES ONE BOX HAVE MORE BEANS? 0

10. If .ne :tulle, t -ass one box has Are but doeS not maicatI
snich as Tore. as., tHIGH.ONE?

11. :Ns k HOW DO YOU KNOW?

'Later:als' 2 notes, are oeans, 9 small r.eans
Response to 20

No attempt.
Same ntImber
Same number

Some number
---'Not same

Not same
Not same

:clot same

Response to 22 Percent

3.7 ,

One-to-one 17.0'
Other reason, e.g.,
. "I counted." 29.8

No reason .11.7
More large bean; 20.7

'More small beans 5.9
Other reasore, e.g.,

"I got mote." 9.5
No reason 1.6

1. Say START AT 90 AND COUNT FOR me,

m, A

2, If no response or starts at one, say

3. If the student stops before 112. say
-4 0.

wANT yet) TO coun Lin
90, 91,-92. NOW YOU DO IT.

THAT'S FINE. KEEP GOING.

. .

4, If :hit student counts to 112 Or. cakes 2 consecutive errors, say
'4, -4;.,

THAT`g FINE. "YOU MAY STOP NOW.

Response Percent.

No attempt 10.2

Counted io 112' 19.8

,Counted to 99 47 0
Counted to 92 15.5

Otherresponse' 7.5

.,...Note: 52% required
second instructions,

27



410

Place the' ,card stars on .t 17!)Tebli- the student. Say

1. Place 50 beans to the student's right. Say

y

HERE IS A P.IC-IURE OF SOME MARS. J1006.

HERE ARE SOME u,(xs. PUT A BEAN ON
EACH STAR.

Ifithe student does Lt° Lncorrectl, place ...116 beans on two
iztarkand sa%

r ,
If the student still cannot do It 'correctl, say

vow Ybu To THE REST.

SEE, I AA PUTTING A BEAN ON EAGI STAR.

. 3. Sheep the "eans off the stars ana cover the pile of beans
hlth .our hand. Ask HOW A1ANY BEANS DO I HAVE UNDER MY HANT17 0

'hter:als Cara ',1th stars
-39 `;eins

s,

r_

I

Response Method Percent

No attempt 3.7
7 Countedestars '51.6

7 Other . 20.8

Incorrect Counted stars 9.6

Incorrect s Other 14.4

a V

1. Say n I AM GOING TO READ A STORY. I'LL ASK

YOU ;A QUESTION. YOU ANSWER-TIE QUESTION. .

2. Say

(Repeat story. If necessary.)

--
28

O

I HAD SEVEN TOY CARS. YOU TOOK THREE,

TOX,CARS. HOW MANY TOY CARS DO I HAVE
IOW/. -

0 11

Response Methop Percent

No attempt 11.7

Counted 17.6

4
- Other 18.6

Incorrect Immediate 20.7

Incorrect. Counted 9.6
ino5rfect ...Other 13.3



In

,e,-, -

O

I

I

to

e '

a

4 .

fe.
Pa a pile of 50tennr"to the student's right.

1. .Point to the picture. Say This IS A PICTURE OF SOME BEMS.
10.

Z. Point to a citear space in front of the student. Sa I MAI A SET 1.1H I.131 HAS LESS BEANS
THAN lliE' PICTURE.

ti

0 \titerials:, 50 beans-

I

a.

Response Method Percent

No attempt 3.7
Less than 7 Countipbans in picture, then

counted beans 31.9
" 7Lea than 7 Matched one-forone, but did

not match all beans 5.3
Less than 7 Gross44elected small number of

beans without counting 9.6
Less than 7 Other J2.2
aactly 7 11.2
8 or more 25.5

1 Sar Calk BY TENS FOR ?E.

-2..!f.no response or if the student counts by dhes', say WANT YOU TO COMM LIKE TH IS. TEN,
WEIN, THIRTY. NOW YOU CO IT.

3. If the student stops before 130, say

..%0"

THAT'S FINE. KEEP GOING.

4. If the student counts to 130 or makes 2%nsecutive errors, say THAT'S FINE. .YCO MAY STOP NOW.

C.

/ 1H

0

Response Percent

No.ittempr:.,,t 23.13

Counted td`ty/ ",
Counted to 6O 215
Counted to lb 13.9
Other 12,3

Note- 82.4% required,At
second instructiTris.

29
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4

I
1. Point to the tunneLsay

. ,

?HIS IS A 1WNEL.

044 41.

4 Z. Make a -;eeptrig Totion, pointing to the cars then the
tunnel, I e

WERE ARE IIHILEE CARS OUTSIDE THE TU\NEL,
AND THERE ARE SIX. CARS STILL IN THE

111NNEL

.- Ask
HOW MANY CARS ARE THERE ALL TOGETHER"

e

z

Response Method Percent

No attempt 7.0
9 Counted 1.9 15.5
9. Counted on 9.1

9 Pointed 1.1 !
9 Other ' 9.1

incorrect Counted on 3.7
Incorrect Pointed 3.7

. incorrect Other 50.8
_ -

1. Ask

*4.

I: '
WHAT NUMBER 01:1ES JUST BEFORE S?

2. ask

C

WHAT !UMBER COMES JUST' BEFORE 3?

Ask
-

WHAT NUMBER COMES JUST BEFORE 1-1?

30

5

40

0

32.

Rtsponse,

No attempt
4

6

Other

Percent

3.2 ---
55.9
32.4w

, 8.5"

_33. No attempt

9 ---

Other

4.8'
53.7

31.4
10.1

34 No attempt
13

15
Other.

9.0
39.9
2145

26.6

-0-

'

i



i.
1. Place the card in front of the student with the two circles

closest to tnt student. Put SO beans beside the card. Say

Point -to the cii-cle pn your left. Say

(If the student places other than three beans in the circle,
do not ',;orrect him. Record the number of beans placed.)

1

HERE ARE SCIME BEANS.FOR YOU TO USE.

PUT.THREE BEANS IN THIS CIRCLE".

2. Point to the other circle, say

(If the student pla.ces other than four beans in the circle,
do not correct hen. Record the mazer of beans placed.)

PT: FOUR BEANS IN THIS CIRCLE. 0

3. ksk

,,,

I.'

aow gANY BEANS ALL TOGETHER? O

4. Point to tae square.

Tf student does not respond, none neans.inside square and say'

PUT \LL THE BEANS IN THE' SQUARE.

\OW ALL THE BEARS ARE MIDEJHE SQUARE.

3 Ask HOWMANY BEANS ARE IN THE SQUARE?

35.

. 36.

Response Method Percent Response Method Percent Response Method Percent

No attempt
3

1.1

95.7
37 No attempt

7 Counted
. 3.7
56.4

39. No attempt
7

,
. ,

Immediate
3.2

43.4
Other ' 3.2 . 7 Other 16.0 7 Counted 31.9

Incorrect Counted 12.7 Not 7` ). Immediate, but same/
No attempt 1.1 Incorrect Other 11.7 . . as item 37 3.2

4 ' 94.7 Incorrect Immediate 7.9

Other 4.3 Incorrect Counted 8.5
Incorrect Other 2.1

1. Say COUNT BY 2'S FOR ME.

2. If counts by l's or no response, 'say I WANT YCU TO COUNT LIKE THIS.
TWO, FOUR, SIX. NOW YOUDO IT.

3. If the student stops before 20, say THAT'S FINE% KEEP GOING.

4. If the' student counts to ZO or makes 2 consecutive errors, say THAT'S FINE. YOU MAY STOP VOW.

Response Percent,

No attempt 240 -
Cbunted to 20 10.2

Counted to 10 12.3
Counted to 6 44.9
'Other 8.6

Note: 77.9% required
second instructions. 3Y

T.

1



Put a pile oe-50 beans to the student: s right.

1. Point to the picture. Say

44\
A ,

59 THIS IS A PICTURE OF SOME BEANS.

2. 'Point to a clear space in front-of the student. Say MAKE A SET WHICH HAS ONE MORE BEAN

THAN THE PICTURE.

Materials: 50 beans

Response Method Percent

No attempt 6.9

Counted beans in picture,
then counted beans 34.0

8 Matched one-tor-one. than
added one more 7.4

8 Other 6.4

More than 8 21.3

Other incorrect 24.0

1. Say I `AM GOING TO READ A STORY. I'LL ASK
YOU A QUESTION. YOU ANSWER THE QUESTION.

2. Say
et-

TOGETHER WE HAVE<SIX PENNIES. iau HAVE
-KM PENNIES" HOW MANY PEMIES DO I
HAVE?

(Repeat story, if necessary.)

43
32

11,

.
Response Method Percent

No attemptattempt 11.2

2 Counted 5.3
2 Other 10.1

6 Immediate 27.7

Other incorrect 45.8



.1

-

,

1

1. Point to each box and say THERE ARE 10 CRAYONS THI . THERE
ARE 10 CRAYONS IN IS. BOX. THERE ARE ,

10 CRAYONS IN TH BOX, THERE ARE 10
CRAYONS IN THIS BOX. FLY 1.-14NY, CRAYONS

ARE THERE ALL =TER?

44

2. If no response, or' the student counts by ones. say cohr THEM BY TENS. .05

a

Response Method Percent

No attempt 2e7
40 Counted by tens 19 3
40 Other 4.3

4 Counted by ones 3.2
Other incorrect 46.5

Note: 36.2c..f?mquired second instructions.

der

1. Say

-
START AT SIX AND cartir BACKWARDS

-

FAR NE.

fe" ,
3., If no response, sKy I WANT YOU TO COUNT LIKE THIS.

b. S, 4. NOW YOU DO IT.

a 3. If' the student stops before 1. say THAT'S FINE: KEEP GOING.

4. If the student-counts to 1 or makes 2 consecutive errors, say THAT'S FINE. 'iCihlAY SlOP NOW.

1

14

sr

siRespqnse Percent

No attempt .` -11.7
'Counted down to 1 or 0 72.8
Counted down.to 4 10.7
Other response 4.$

Note: 35.3% required second
instructions.

33
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. 0000000
Put a pile of 507 beans to the student4right..

1. Point to the picture!. Say

2. Point to a clear sple in ft-0v of the student. Say

THIS IS A PICTURE,OF SOME BEANS.

MAKE A SET WHICHEk ONE LESS BEAN
THAN THE PICTURE.,

Materials: 50 beans'

Response Method Percent.

No attempt 9.0
6 Counted beans in picture, then

p 9unted out one less bean 27.1

6 ' Matched one-forone. teawng
out one bean 5.9

6 Other 3.7
Incorrect 55.3

WHAT N114ER GOES BETWEEN 3 AND 5?

2. Ask

11

WHAT NUABER COMES BETWEEN 7 AND 9?*

3. Ask WHAT NUMBER CCNES BETWEEN 14 AND 16? Si

34

Response Percent Response Percent Response Percent

49. No attempt
4

6
3 or 5

Other

10.6
62.8
14,4

1.1

11.2

50 No attempt
8

10
7 or 9

Other

12.8
59.0
15.4

.5
12.2

4

51. No attempt
, 15

17

14 or 1.5
Other

14,9
36.7
28.2

1.6
18.6

t

4 5

44

r

C4-



OW, o CD 1 0 CD000 41'

Put a pile of 50 beans to the student's right.

1. Point to the picture. Say THIS IS A PICTURE OF SCZfEs BEANS.

Z. Point to aear space in front of the student. & MAKE A SET THAT HAS THE SAME NUMBER
OF BEANS AS WE PICTURE.

' terials. 50 weans

F

/

Response Method Percent

No attempt 4.8
7 Counted beans in picture, then

counted beans 40.4
7 Matched oneforone 21 3

'7 Other .6.9.
Incorrect Counted b'eanson picture, then

countateans 7.4
Incorrect Gross, selected large number of

beans without counting 4,8 1
Incorrect Other 14 4

I

0

.

s.

1. AsIZ

4

J WHAT NUMBER COBS BETKEEN n MD 3? '03

1

Response, Percent

- Ndattempt 12.8
s 64.9
7 ' 8.5
3 1.1

6 or 4 1.6
Other 11.2

I
35
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APPENDIX C

Appendix C is a composite of the PMDC Mathematics Test: Gr,ade Two and the statistical
results of the test, so arranged for the reader's convenience that each page of this publi-
cation repreSents two consecutive pages of the actual °MDC Mathematics Test:, Grade 'Two

' questions, with the student stimuli material superimposed in a box at the top of each p_age
,and. the statistical resurts for, the items presented in a box below.

TO obtain both the PMDC Mathematics Test: Grade Twd land the Examiner's Manual,

Dr. Eugene O. Nichols
Florida StAte Unihrsity
Tallahassee, Florida 32306

PROJECT FOR THE 1THEMATICAL OEVELOPMENT

OF CHILDREN

MATHEMATICS'TEST: GRADE TWO

ek

6

f,inencial support for he Project for the Mathematical Development of Children has been provided by the
National Science Foundation Grant No. PES 74-18106-A03.

*.

.490.
4

TO THE USER

The PM0C1Mkthematics Test: 'Grade Two was pilot- tested during July 1975. The test was

then revised,ih6 administered diiring the first three'WeekS of September 1975 to 158 students.

The test in this packet is the :latter test. The user may reproduce anY,of the materials in

this packet.without obtaining permission from PMDC. Those persons who use the PMDC Mathematics

f4st:. Grade Two are encouraged to share with the PMDC staff bheir evaluation of the test and

the'data they collect. Such correspondence should be addressed to:
f

Dr. Eugene O. Nichols'
Florida State UniversIty
Tallahassee, Florida 32306

6
,

%Instructions for addithiTtering the tes.t.and.summaries of
,
the pertinent statistical

. .

analyses are included in the accomoanyin'g Examiner's Manual. More detailed analyses of-the

data btained from the 197-5 Fall Jesting Program are reported in PMOC-Jechnical Reports NOs. 2

7
4

a 3. Information about these publications may be obtained by writing to the above address.

",
6

?37
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i. Potnt to thp dots, ask Heil %MY DOTS ARE THERr.?
4

.4

38

Resporse 'Method Percent ,

No attempt 1.3

Correct Immediate 4.0
Correct Touch counting 22.4/
Correct, Visual counting 40.8
Incorrgit Immediate 2.0

locorrict Touch counting 5.9

Incor(ect Visual counting 23.7

I4

3

C



O
,

1. Hand tne ,tucent the cards, .stacked face Ira:: ton to
'bottori ,n thi order:

5, 5, 9 and 2. Say' PITT 'MESE IN ORDER iRC.14 SMALLEST TO
4.ARGEST.

rour .5a.rds th the numerals
2, 3, 5, and 9- cn tners

453esponie

No attempt
r3, 5, 9
Incogect-9, 5, 3. 2
Incorrectother

Percent

4.4
74.1

6.3
15.2

1. Point to the picture. Ask

If student responds ":10." do not continue t1iis, Item. . ..
ARE ALL THE COWS ANIMALS? O

2. Ask

I,r
, --,,

ARE 1111 SURE ANIKAI.S.OR %ORE...COINS?. 0

Response

No a ttempt to iterm3, or No to item 3

"; Percent

(item 4,not administered) 10.1 .

Animal's (correct) 27 2
Cows 59.5
Same number of each 1.9

Incorrect 1.3 .

39.

t.
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Place 50 beans in front of Olb student. aaint to the problem, say USE THE BEANVTO FIND THE ANSWER
TO THE PROBLEM. .

If It le% student verbalizes the answer, but.does not use the beans, say NOW SHOW ME HOW TO USE THE BEANS TO
FIND TIIE ANSWER.

If the student uses ere beans, but -does not verbalize the answer, ask WHAT IS THE ANSWER?
o,.

4

Materials:

L

.50- beans

41.

.1

Response Method Percent

2.1:

No attempt
Correct Answered 6 without rising beans' 11.2
Correct Used beans to construct equation!

2 1- 4 6 (made 3 sets) 65.1

Correct Counted 2, 4. then 6 . L3
Correct ' Counted on ' 7:9

Correct . .Other
incorrect Attempted to count 2, 4, then 6 4.6

Incorrect Other e 6 33
. .

41

e

1.

1. Sav

' 1. If no response or at one, say '

o.

. o:
o t 4 o .

, (6 ;.

1,wasrAls&I)SfiCAND4gCUNf FOR ME, ', C)
40 , , 0: ,f

kt.

e 4

I WA YOU TO
6, 7 Ai - NWI

3. if the student stops.before 15, say .

,

"MAT'S FIh .IKP dOING..t>

4. If the student counts to 13 or bakes: 2 consecutave errors, 'say. THAT' S YOU Nwi4p

40

)

Respot Percent.

No attempt
Counted 1,5 95.4
Counted lo.10 1.3

Counted to 8` .:1$ .7

-Other Incorrect response' 2.0

Note: 13.8% required second
instrtictwns. .

a

qt.

o

4



Place 50beans in front of tie student.

1. Potnt to the problem. Say

1-f the student verbalises the ansv.er , but does not
use the beans or just shows the answer with the beans, say

If the' student uses' the beans, but does not vestal i.te
the ansuer, , ask

USE THE BEANS TO FIND THE ANSWER.

NOW SHOW ME HC! TO USE THE BEANS TO,
FIND THE ,USWER.

WHAT IS 111E ANSWER?

0

41,

Materials. 50 beans Response Method Percent

No attempt 7

Correct Counted back 3.3
Correct Counted 7, 3, then 4 51 3
Correct
Correct

Without liean1 5.3
Other 2.0

Incorrect Addition 26.3
Incorrect Attempted to count e

7, 3, then 4 # 3.9
Incorrect Other ,

A
7.3

Pout to the ptctuie. Say

2. Say

A

se

COUNT THE HIOSES.

COUNT THE cogs.

O

5. Say CCU;s4T m kNIM&LS.

.1. If the student omits a subset, say A caINT ALL THE 'ANLMALS.

5. Abk ARE 1-ERE `431 ANIMALS OR RE cows?

Response Percent R, ;lose Percent Response ,' _-- ,Percent

9.3 (Correct) .fr 99.3 1,1, 12. 10. item ,11 73.0 13. No attempt 5.7
incorrect . .7- 10, item 12 . 13.2 Animals (correct) 41.8

a Incorrect, item 11 2.6 Cows 5149

10.7 (Correct) 94 7 ,, w Same.number of each .6
incorrect 5.3 .0 1 t

.
41



1. Say

*lb

O

I START AT 35 AND COUNT FOR ME:.

A
.

.

*

2. If 16 response or if the student starts at 1, say I WANT YOU TO COUNT LIKE THIS. THIRTY-
FiyE, THIRTY -SIX, THIRTY-SEVEN. Wei
YOU DO IT.

.

3. If the student stops before 46, THAT'S FINE. KEEP MING.

t

4. If the studen4 counts to 46, or makes 2 ,consecutive errors, say {HAT'S FINE. YOU MAY STOP NOW.

s

e.
'Response Percent

No attempt 1.9

Counted to 46 81.6
Counted to 39 , 14.5
Counted to 37 7

Other response 1.4

Note: 21.1% required
second instructions.

.4,

1. Point to numerals, ask MICH IS MORE?

4,a

4

. 42

'4.
6

Response Percent
4

06 /No attempt 7

Correct 97,4
^ r:correct 2.0

y.



Cams examiner
5

holds up rds facing 'student

O
id .a the can ith 0. Say , POINT 15e? THE CARD 1sHICH IS 11-1I SAME

7
,,,,03ER As S.

:. Hold- up the card with 4 1. Say
A

POINT 113 THE CARD 1.1HICH IS TliE SAME
411)1}3ER AS THIS.

3. Hold up the card with e 1, Say POINT" TO TrIE CARD iiHIC1 IS THE SAME
521503ER .

9

5taterials: cards with o r 3, 4 1, 6

4

4 . Response

Responset Percent

37 No atte mpt 12.0
Correct-5 }4 39.9
Incorrectno matching noted 15.2
Incorrect-3 + 2 (matched 3's) 32.9

Percent

18. No attempt 10.1

__Cprrect 3 + 2 42.4
Incor'reclino matching noted 41 4
Incorrect-5 + 2 (matched 4's) 34 4
Incorrectother .6

19. No attempt . 4 113
Correct-3 4- 2 38.6
Incorrectno matching noted 28.5
In n8-ftect-5 + 4 19.6

43



t

1

1. Point to box, say I HEAT !CLIMBER GOES IN 'THE BC(?

O

.

Response Method Percent

No attempt r 15.8
Correct Immediate 13.2

Subtracted .7oCorrect
Correct .-441. Counted on 12.5'
Correct . Other 12.5
InCorrect Immediate 13.2
Incorrect Counted on 7.9
Incorrect Other 24.3

a

1. Say ISTART AT SIX AND COUNT, BACRDS FOR (:)
.1, ME.- r-

2. If, no response; say I WANT ICU TO cgumr LIKE THIS:
6, S. 4. 'NOW YOU Da IT. c)-

3. If the student, stops before 1. say 'THAT'S FINE. KEEP GOING.

.

4. If the student counts to 1 or makes 2 cpnsecutive errors, say

It

THAT'S FINE. YOU MAY STOP NOW.

14

44

Aac

Response Percent

No attempt
Counted down to 1 or 0
counted down to 4
Other response

2.7
89.5

4.0
3.9

hlote: 13.2% requlted secbhd
instructions.

4

%



-
Place 50 beans, In front of the student. Point to the problem, say USE IHE BEANS TO FIND THE ASWER

TO THE PROBW1.

If'fhe student verbalizes the anstar, but does not Ose the beans,
say ,v4 SHOW ME HOW TO USE THE BEANS TO

FIND THE ANSWER.

If4he student uses the beans, but does ndt verbalize the ansuer,
%.\ ask WHAT IS 1IIE ANSYER?

'.1

Y.

NhtenalS: 50 beans

e

fi

t

/I
Response Method Percent

No attempt 3.3,,
Correct i Answered 23 without using beans 2.0
Correct Used beans to construct equation

18 + 5 = 23 (made 3 sets 38.2
Correct Counted on 25.0
Incorrect immediate 2.0
Incorrect Attempted to count 18, 5, then 23 14 5
Incorrect Counted on .
Incorrect Other 'INN... 10.5

e

Ne.

11

ti

a

1. Point to -the numerals,. Ask

.

..-

Response Percent

No attempt 1.3
,Correct
Incorrect

46'4
$352.3



1

4

44
Cards examiner holds up

4 row

Cards facing student

18,

g
, r

- 1. :-EoldOp the card with 5 - 2, Sav POINT TO THE CARD WHICH IS THE SAME
`UMBER AS THIS. ,

'24.''Hold up the card with 10 5. Say (ti POINT TO THE CARD WHICH IS THE SAME

IIMBERAS THIS. tp

Holdrizp the card with 4 + 1. So4y

\
PPM TO THE GIRD WHICH IS'149E SAME
AL,IBER AS 11.1I ;o

, .

Materials: cards with 5 - 2 10 - 5, 4 1

/ '

25. Response Percent 26, Response Percent 27. Response 4

-.x.,

Percerit

No attempt',/ 8.9 No atthmpt 11.4 No attempt 7.0
Correct-4.1 39.2 Correct -7. 2 a X46.2 Gorrect2-7--2 . 26.6
Incorrectno matching noted 12.0 Incorrectno matching noted: 4.7 Incorrectno matching noted 9.5
Incdrrect-7 2 (matched 2's) 38.6 Incorrect -4. 1 17.1 Incorrect -4 - 1 (matched 4'i and 1's)

.111correctother
53.8

Incorrectother Incorrectother 3.2

46- 5.
( )

,

ti

4.
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I

S.

Place 50 beans in 'front df the sturiliv. Point to the problem.' Say
I

USE BEANS TO FIND THE ANSWER.

I
-if the student verbalizes the ansher but does not use the
beans, say

If the student uses the -beans but does rot verbalize the
answer, ask

1

NOW SHOW ME HOW TO USE THE BEANS
TO FIND THE ANS1ER. .

WHAT IS THE .A,\Sis,111?

, Maferiaj,s:, 50 beans

4

t «
Response Method

No atterc'Pp

Percent

7.9
Correct Counted back 2.6
Correct Counted 23, 7, then 16 34 5
Correct Other 14
tocorrect Addition 29.6
ocorrect Counted batk ; 4, 2.0

Incorrect , Atteinpted to count 23. 7, then 16 9 9
Incorrect Other . 11.9

11

.

Say O START AT 44 AND CaNT BACKWARDS FOR NE, 0

2. jf no resperise,sav

MIL

WANT Yal To court Lin THIS.
44; 43, 42. Nt'91 YOU DO JT.

4

, 3. If the student stops before 8, say

\ ,

THAT'S FINE. KEEP GOING.

4. If the student counts to 25 or makes 2 consecrative errors, say THAT'S''FINE. YOU MAY STOP \OW,

. ,-

Response Percent,

'No attempt 6.6

Counted down to 25 40.1

Counted down to 30 3.9

Counted down to 40 19.7

Counted down to 42 15,1

Other reiobnme t4.5

Note: 45,4% required

secandinstruetions.7,--

..''

.4%

47
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O

i . Point to :-ntk numerals. Ask

40

WHICH IS LESS?

b

-;-

CD

40-

Reiponse Percent

No attempt 4 6
Correct 82.2
Incorrect 13 2

1. Say C.CU&T BY TENS FOR ME.

2. If no response or if the student 'starts at 1, say

0

WANT YOU TO COUNT LIKE TAB. TEN, -
1 TWENTY, THIRTY. NOW YOU DO IT.

(i.])

;.4

3. If e st nt stops before 130, say, . 4'. THAT'S FINE. KEEP GOING.

.' ; IA

4. If the, siiident` ccuints to-1.30, or :rakes 2 consecutive errors, say 1. , THAT'S FINE., YOti, MAY STOP NOW.

,

7

48

0

a

.

Response' Percent

No attempt
Counted to 130
Counted, to 100 42.7
Counted,to 50 ,11,9

, Counted to 30 5.3
Other response 4.6

.
Note: -05-.5%.required--

0 second instructions.
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/
1. Point to the first equation,. say

if the student can not read the equation, dO- not continue this
en.

o,.
7

READ THIS FOR E:-

2. Point to the second equation, say

IA,,

TELL ME-AS QUICM.Y.AS YOU CAN ;NEAT ODES
IN THE BOX.

3., Ask HOW DID YOU GET THAT 0

o. Response to
Item 34

a
Response to

Item 35;
Percent

No attempt-read first equation 28.3
No attempt- couldn't read

Correct Added'
first equation 4.64:6

Correct Other
1 6.6
21.7

Correct 'i Pattern
7.9

Incorrect Added
Incorrect Pattern
Incorrect Other

3.9
2.0

25.0

A 41
1. Point to the first equatidn, sty '....- . ', _
(If the student cannot read .ttie equation", do not Continue this item.,

READ THIS FOR HE.

. .
2; Point to the second equation, say-

,

3. Ask

. TELL ME AS OUICKLY1 AS YOU CAN %HAT
ODES IN THE BOX.

HOW DID YOU GET MT?

5)

la

(

ora%
Response to Response to Percent

Item ds, '. Item 37
.-..-=

4, 40,No attempt --read first equation 44, 12.1.
-No attempt-couldn't read

first equation 11.2
Correct Added 1.3

Correct Pattern, ' 8.6.
Correct Other . 7.2

. Incorrect -` Addedt' 2.6 '
,,.....4...;4.....1pC0PUICI46-..,.- 4F-4- ;...Baitlik-o-..- .--45.4-1:-

fne.oiree, - Other 21.8
49



?cunt 'to box, say

t

oI
' 'aiAT NUMBER GOES IN BOX"

.Se

.

-

:

p

;

t

4 Response Method Percent

No attempt 25.0
Correct Inimediate 4.6
Correct Counted on 16.4
Correct Other 5.3
Incorrect Immediate 15.8
Incorrect Counted on 7.9
Incorrect Other 25.0..

1. Place ~,,cundles df ld straws each in front of the studenye
In the order TTITTT. Say

___
E.ACH BUNDLE HAS 10 STRAWS . 93W MANY
STRAWS ARE THERE.

Materials: 6 bundles Ol 10 straws each

,t
.50

1-

ci

1
/, .

Response Method Percent

No attempt 5.9
60 Counted by tens 48 0
60 Counted by ones 2.0

60 dther method 2.6

6 Counted by ones 17.1

Other incorrect '.
Iloesponse 23.1

, I



4

1.1Place 3 bundles of 10 straws eac4 in frontef the student. Say THERE ARE TEN STRAWS IN EALli BUNDLE.

2. Put 7 single straws beside the 3 bundles. Hand the student a

--piece of paper. Say WRITE THE NUMBER OF STRAWS.

3. Say

. -

HOW MANY ,S,TRAWS ARE THERE?

Materials:

3 bundles of 10 straws each ,
' single straws

.'paper
pencil

11

40. Response Method Percent 41. Response 9. PerCent.

No attempt No attempt (verbal) 9.2
(written) 6.6 Correct 45.3

Correct Counted by tens and ones 43.4 Incorrect 45.4
Correct .Counted by ones 2.6
Incorrect 1, 2. 3. .... 10 (counted'"

* ,
Incorrect

bundles as one)
Other

8.5
38.8

4/

1. Place 5 bundles of 10 straws each, and 9 'single straws in front
of the student. point to the ntsneral '34'. Say

I

(1,

SHOW ME THIS AMBER WITH THE STRAWS.

Materials:,

"6 bundles of 10 straws each t

9 single straws

1

Response Method

No attempt 16.4
Correct Counted bLens and Ones

, Correct Counted by ones
' Correct Other

In.correct. Counted by.tetIsanh ones - -3.9
Incorrecn:Z. Counted by ones 8.6
Incorrect Counted all objects, singles

and bundles; as one 7.9
Incorrect Other error 15.1

Percent

9

0



,,. -- .

1. Place 615Undles of 10 straws each and 9 single straws to the
students left and say 4 Si* ME FORTY-FIVE STRAWS.

Materials:
$ ,

6 bundles of 10 straws each-
9 single straws

Response Method

_

Percent

No attempt , 1,6.4

Correct Counted by tens and ones . 44.1
Correct Counted by onei 3.9
Correct. Other 3.3
Inco,mect Counted by tens and ones 3.3
In .ect. Counted by ones 11.2
Incorrect Counted a11 objects. singles

and bundles, as one 5.3
Incorrect Other error 10.5

a

0

WHAT UMBER, GOES IN THE BOX?

Response Method Percent

No attempt 34.2
Correa Immediate 13.2
Correct Subtracted 0
Correct Counted on 3.9
Correct Other 7.2.
Incorrect Immediate 15.8
Incorrect Subtractbd .7
Incorrect Counted on 4.6
I ncofrect Other

4,

0

464
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.

1. 'Place'a red poker chip in front of the student. Point to ID
and say EACH RED IS T. .

Place another red poker chip above the first poker chip ( )

Sav THIS IS TEN.

Place three (3) more red poker chips in the column ( ).

As each chip is placed,' s'av THIS IS TEN.

1c,

4

2. Point to all the chips and ast: HOW NUCH ALI,TCGEIIER;

Materials: 5 red pbker chips

I

Response, Method ' k Percent

No attempt 3,3

4. 50 Counted by tens 55.2

50 Other method 1 4

5 Counted by on 27.6
5 . Other method 2.0

Othpr ineorrect -:' 10.5

1, Place the paper and pencil to the student's right. Place 4 red
to

poker chips in a column .( Point to each red chip and .say THIS IS TEN, THIS IS TEN, THIS IS 1MEN,
THIS IS TEN.'

Place a white poker chip starting a second column to the

eliner's left of the red chips (
0

:) . Say EACH WHITE IS ONE.

3. Place 2 more white poker chips in the left column and point to

each white chip ( :). Say THIS IS ONE, 'IRIS IS ONE. '

4. Point to all the chips and AY

f. Ask /
WRITE How .MUCH ALL TOGETER.

`T.
HCA'l MUCH ALL TOCEIiEiR ?

Materials: 4 red poker chips
3 white poker chips
paper

b. pencil
. t.

- ' Re;Pormit AAethod :'. Percent
.

4611,4o attempt (written) , :,*:. 7.9. -%1

Correct Counted by ten anct,priiii. ..\,43.5' '..

Incorrect 1, 2. 3, (counted ' N...
each as one) ' ° 28.9 ,

Incorrect Other `19.8

47. No attempt (verbal) 7.2
Correc't 44.8
Incorrect

.

1-
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1. To the student's right, place a pile of 6 red'chips and a pile
of 9 white chips, with the red chips closest to the student.
Point to the chips and say

Point to the-mnber and say I

EACH RED IS TEN. EACH WHrIE IS ONEAt,

SHOW HE THIS ALKBER WITH THE CHIPS. 0

p

Materials:

6 red poker chips
9 Alta poker chips. Response Method

NO attempt
Correct Counted by tens and ones
Correct Other ,

1ncorrt Counted'by tens and ones.
Incorrect Counted all chips, red

and white, as °Ise
Incorrect Other error

to

PeFcent

15..1

43.4
2.0
6.6

17.8
15:1

1.'7o thy student's right, place apile Of 6 red chips and a Pile,'
of 4 ;,,nite chips, with the red chips closest to the student.
Point to the chips and say EACH RED IS Tel. EACH WHITE IS ONE.

2. Say

qt.

Materials:

SHOW Mg. FIFTY-110 WITH THE CHIPS. C)

6 red poker chips
9.1:Mite poker chips'

Response Method Percent-

No artemot .. 17.1

Correct Counted by teneand ones 46.7
Correct Other '2.0.
Incorrect' Counted Ey tens and ones 3.9
Incorrect Counted all chips; red ' '

and white, as one 19.1

Incorrect Other. E-_---- 11.2

(



S

1. Point to 6ox., say ,+HAT NUMBER GOES IN-THEBOX?
4

4

;

Resoonse 'Method Perceni%

No atteMpt., 42.8
Immediate 5.9
Subtracted 1 3

Counted on 2.0
Immediate 39.5

In rrect Subtracted 2.0
IncOrrect Countbd on 6.6

Correct

S

. L. Sav START AT 26 AND COUNT BY TENS
FOR ME.

:. If no response or if the student.counts oy.1's, say I WANT YCU TO COUNT LIKE THIS. TWENTY- 41
SIX, THIRTY-SIX, FORTY-51X, FIFTY-SIX. Qg

If the student stops before 126, say THAT'S FINE. KEEP GOING.
o

4. if the student counts to 126, or makes 2 consecutive errors, say NAT'S FINE. YCU MAY STOP NOW.

t 4

\ Tr

I:Test:001'e Percent

N o attempt 23.0
Counted to 96 49.3
Counted to 56 8.5
Counted to 46 8.6

.Other response 10.6

Note: -78.3% required
second initructions.

55.

er



APPENDIX D

OTIS-LENN,ON igENTALABILITY/TEST

agog
The Otis-Lennon Mental Ability Test was administered to each child in the sample. This test measures

scholastic aptitude with the purpose of predictipg academic success and yields a Deviation IQ (DIQ) and
Mental-Age Equivalent for each child. The Prime/ 11 Level and the Elementary ils,Level were administered to

Grades 1-and 2, respectively. S

TABLE 3

SUMMARY OF DfIQ DATA BY GRADE1

.4

Variable

Grade 1

Mean S. D. Mediah Min

Age (mos.) 75.81 75.53 68 < 93
.

Otis-Lennon MA (mos.) -77.56 16.4 75.75 48

Otis-Lennon DIQ 101.14 19.17 101.20 54 150 .

4
Grade 2

Age (mos.) 88.49 4.59 88.25 72 106

.14:15

'9.

Otis-Lennon MA (inos.) 94.07 .17.97 [1 61 -137

Otis-Lennon DIQ 104.61 18.74 106.25 62 150

44

'71

O

a

f;f;

V
Lc-

57
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The KeyMath Diagnostic Arithme.tic Test is an individually administered power test covering topics from
Kinderiarten rough Grade 9. jt is designed to 'provide a diagnostic assessment of the student's skills. in

. mathaati e items are divided into 14 subtests organized into three major areas9 Content, Operations,

4

APPENDLX E
, =

'4K7MATH DIAGNOSTIC' ARITHMETIC TESt
c.

.10

)

and Applicati ns: a

CONTENT

4-- A. Numeration
B. Fractions
C. Geometry and Symbols

'es*. 4,,
ki ff

rAll'ees; .ilata yield a totNtw,acore, a score for each subtest, and kmathematics (rade equivalent.

0 OPERATIONS APPLICATIONS

D. Addition/.7' J. WOrd Problems
' E. Subtraction .- K. Missing Elements

F. Multiplication L Money .

G. Division M. Measurement
H. Mettal Computation N. Time
L numerical Reasoning .r.

( 0/ . ,

* , A sumniary of the data obtained from the KeyMath Diagnostic Arithmetic Test is presented in Tables 4and
5-for Grades 1 and 2, respectively..

o A,
..9 . ,.

..
A mean grade equivarent for each KeyMath subscale was approximated from the mean raw' scores usingdie

--1. ,"/CyMath Diagnostic Profile.- , s,

'0

0

o

O

9

0

'
0

9

0

o
O 0 a

r.
0

0 "

c

0

0

Ob

0

a0

°

0

0

59



APPENDIX

TABLE 4 , .

'.#

SUMMARY OF KEYMATH DA- TA, GRADE 1
I

. -41e. ..,

Variable 's Mean , S. D. - Median Min. /Max.0 Equivalentent
. . ,

9
.....99. ..

16.99 - 41.67 2

3.58 9.57 : 0

1.08 ' 1.40 0

2.17 7.08 -...,..) 0

.. 11.3 a. r'r.86 0
s

' 1.12 2.70 0

.88 ,26 0

. .89 1.64 0

.96 .. 1.64 - 0

1.36 .87 0

1.60 3.57 0

.76 .04 0
F

if .1.59 2.06 0

2.8'V 4.68. 0

.2.289, 3.64 d. ,
.."

.

Key Math Total ° 41.80

ICM-A iNiuneration) 8.84
4 _ -

. KM -B (Fractions) 1.36

'104-C (Geogletry and Symbols) 7.11 .

KM -D (Addition) 2.95
,

16.1-E (Subtraction) .k56

KM-F (Multiplication) .50
, e . -

KMG (Division) , 1.41

KM-H (Mental Computation) ) 1.56

L?e1:1 (Numerical Reasoning) ..,\ 1:16'

ICM-J (Word .Problems)
.. 3.48

. 10,1-K (Missing Elements) t .17

.
101-1, (Money) 1 2.37..

101-M (Measureme51t) 4:422
.

KM c' 3.70 c-N (Time)
1

of Mean*.

9,3 . ' 1:3

14 o 1.3
t

. 7 1.5

i:2.9 1.2

p

.1%

O

q.

,0

8 ..*3
"--7-----_../

6 .5

7 .5
"0

7 1.7 10,

- 5 1.4

7 .8. .

8 1.5

6. .5 ."

9 1.4 N;

16
0

1.5

# r

wr

ii - 1:3.
-

4fCr
g

"litistimated from KeyMath`Diagfiostic Profile

T .

60
o

11(

0

S

4

,

0
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APPENDIX E

TABLE 5

SLIKMARY OF KEYMATH DATA,GRADE 2

Variable -Mean

ois

° S. D.

KeyMath Total 69.18 21.50
v..

KNI-As (Numeration) 11.91 2.6E1 '
if-

.

. 1.14 -B (Fractions) 1.85 :95

,.' ('Geometry and-Symbols)
.

10.66
.

2,30 .

- Km-D. (Addition) 5.47 / 2.37

(Subtraction) -0,.. 4.45 1.74 .

(Multiplication) 1.11 1.18

104-0 (Division) 1.74 . :57

H (Merital Computation) 2.66. 4 1.15

10.1-I , (Numerical Reasoning) ' 4.16 2.35

KM-J .(Word Problems) 5.06 i 1.96.

KM -K (Missing Elements) 14.27 . 2.08

(Money) 4.30 1.52.
101.A (Measureinent)

--- , 7.90 3,79

1Q1-N (Tme) 6.64 3.4.4 ,

*Estimated friim Key Math Diagnostic Profile

0

r

/

0
a

cps1 Grade
Min. /Max. ,Equivalent

_ bf Mean*

67.25 25, ..-134 2.3
,..._

i
12.42 . 3 19 2.4

1.32, 0. 5

10.69 4 11

5,48 . 0 10

4.85 1-. 8

,.93 . 0
.

1.88. litO 2

'2.43'7\ 6

. .

4.53 '0 9.

5.01 Q 11
.

;31 0 7

4d0 0 10

7.17 1 la

5,88 1 16

.

.

2.1

2.3

2.0

1.9

i

°2.1

2.1

.. 2.6

2.3 't

2.4,.

2.8 °.

2.3

' 2.5

2.1

61

1
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PMOC ARITHMETIC TEPAII! 6RA0E1

STUDENT PROFILE SHEET

- APPENDIX -F

STUDENT PROFILE FORMS

STUDENT'S NAME

STUDENT'S ID NUMBER. '

item

iesponse TASK YES NO COMMENTS
. .

. .
Number

1 or 2 totint from 1 to 35 .

3
Construct a set, usino peans.itorresi1 oncing a

to a written numeral 751
..,

10 or 11 Count from 6. to 15 .

'
.

14 Count a picture set Of norses (3) _
,

15 1-aunt a IC:..;re se'. of cows (7)

- 16 or 17 Count a picture set of animals (10)

35
Construct a set with 3 members in response
to'oral directions

36
Construct a set with memoers in response .

-.. to oral erections

46 or 17 Count oack from, 6 to 1 s

23 or 24 Co.nt 'rom 30 . to
I.
..2 - .

29 o'r, 30 ....1..nt :y :ens frcm 10 to 1:0

3 40.0r 11 Co-Alt cv twos 'rpm 2 :: ZO ,

,

,

7Jr-,..

-A - ., CZunt Sy ens to 'Ietermine tne napoer or ,

et : ,,:rs .4 ..:.r nxes. ,,,,c.. with 11 ,..-1,/...ns
-stacilsn :ne -umoer aou.valence ,:, of two oicture - .

3 sets without explicit zirectionsito count the sets ..._

°,.or :0 establin I-: matehind between the sets 4'

12
Construct a-set with core me-rilers than a given
ct,red sA a . -

,etermine wnetner two sets nave the same numoer ,9)
20 or 22. of members after tie two sets were..constructed sy w

1-1 matchind .

. vetermine the number or members in a set !laving es- . i'
4

26 iaplisnea that it is equivalent to a set with 7 s

members
. 4

(N 28
Construct a with less members than a given

0'- "joictured se, 7' b.

42
Construct a set with one more member than a
tiven o,ctured'set (7'

48
lonstruct a,cet witn one ess member tnan a ' , .

lifen oitt.,red se, ''

52
:onstruct a set ,42...r. tne sire urger k:" of
-emoers as a oiven.5ict.red'se, it

4 ii :ne number wnicnvromes ;us: ar:er a given
rater ' , e

-all tie number wnicnipomes 'ust after a g
.

given .

4

"...The, 'Si ' . . ,. .

etlitre number tcn :cures ;ust after a given
6

number (13) < ,

32
Tell vie number wnicn comes just before a given.

/ .
/

nurte (5)
el .:re scriber wnicn comes just before a given,

. .

n er (8) v .
--. .

.

34
tell the number 'wnicn comes just before a given

.0, , .. .

.i.

number (14)

-ell.tne number wnicn comes between two

4.
.

,

49 . ,.,numbers (3 and 5)
Tell the.number wnicm COMAS between two-

.50 0numbers (7 and 31
. .

.

51,
Tell tne number wnich comes between two

.numoers (14 and,16) %

53
Tell tne number-)micn comes,betweep two _

-

numbers (6 and 41 .

13
tolve an aaaition problem-solving exercise
(sum 5), oral directibns '-

27
Solve a subtraction proolem-solving exercise -

-
.

.(minuend 71, oral directions

rina,the number of a picture set Cl-,-where one

'31 subset is explicitly shown (A) and a second
.

subset L covered (8);' 1 (91 is Divert

Given r.vea disjoins, sets (with 3 and 4.eiemeNts),
.

37 determine how many altogether without juining the
sets .

.
39

Determine the number 17) of a set wnicn was fumed
,b..y joining rwo disjoint sets with 3 and 4 members

_

43
poive a missing,addencl probrom-solving .exerelle
(sum 61 Iral 11,Pctions

.
answer a ,:ass inc,usicn oueslon, wiout explicit . .

directinns i.o count tna sets Numbe 0 nr ets1

..18
Answer A class 'ncliustoa qUestion, a naving

i ( j . ...-- -
,

tbunteds.tei! -embers it ch set (n,,mbe,s 10 or / .

0ss1 ,r "
AmIUMMIlle 11111111 63



11.

64

"4-

NAM ARITHMET1C TEST. GRADE 2

STUDENT PROFILE SHEET

..

STUDEN714/SNAME

"''.STUDENT'S ID illt.413E,Ftk,

smMINIIMIY
.tem

Response
'luster'

.

. TASK

.

YES NO

. .

COMMENTS
. -.....

1

,

Count picture set of dots U3) Ift

.

6 or 7 Count from 6 to 15-
.

t
N.. .

0
w

3

.

Count a picture set of horses (3) '

. 10 Count a picture set of cows (7)

.

11 or 12
.

Count a picture set of animals (10)
.

.

-

14 or 15 :aunt from 35 to 46 . 4

21 or 22
. ,

Count back from 4 to 1 ,
.

29 or 3Q Count back from 44 to 25 . .

.

i 32 or 33 Count.* tens from 10 to 130 ,

4 $ 39
Oetermlne the number of a set represented
by 8 bundles of ten straws- 4 - . . .

1

d
45 Determine, tne numoer of a set reotesented

by 5 red chios, each red cnip stands for ten
-

Si or52 -,:aunt by tens from 25 to 125
,

.

.

, 46
orite tie numera, -or...a, set representec oy 3

pundles of ten straws and 7 single' Straw's 4

41
7el1 the number'of a set represented by 3
bundles of ten straws and 7 sIngle straws

.

.

v

42

Construct a set using oundles 'of ten straws
and single straws corresponding nil. -

written numeral 134)
r

,

'43

Construct a .sit using bundles of ten straws ana
single-straws, with a given number of menters
(45)11 resoonse to or directions

. .

'46,
rite the numeral for a set represented by i red
chips (each stands for 10) and 3 white chipi
leacn stenos -for-1

.

f

,

47

:ell tne nummer of a set represented by i red
cnips (dach stands for.101 and 3 wnite chips
(each stands for 11

.
,

0

48

Construct a set using red chips (10 each) and
white chips, (1 each) corresponding to a
wr/ttgn numeral 07)

49

Construct a set using red Chips (10 each) and

white chips (1 each). t0 a given number
;52)f in rii ponse to oral directions

.

.

.

.

=

2 1

721

. '5 a. use counters tbeans) to sorve an addition
problem.sum 6

4
.

a*
Use counters (beans) to solve a subtraction:

.
problem. minuend 7_ .

1.23-
Ise counters (beans)to solve a Addition
problem. 2-digit 1:18) olus 1-cigit: (5)

'

4A
28,

Use counters (beans) to soive a suotraction
problem. 2-d1ott (23) minus f=dialt (7)

.

.
.

.
.

40

20 Solve a written m problem,issing addend pblem, sum 9'
.

. .

t38 Solve a written missing addend Problem, sum 27 . .

- , -
.

.....

'

44
Solve a written missing adden0 probiem.
involving multiples of 10 ant;.. -

-5-0-
Solve a written missing addend problem,
answer amulttple of ten (0)

.
.

11.

g

x4 i 35
oolve (withdut comovtation) an additiohproolem
by using a related eauation, 2-digit sum (24) . 4,

6 i 37 oolve (without computation) an addition problemv Arsine a -elated equation, 3-digit sum (105) '

.
-

' 1

C

2
urger four numoers t2, 3, p and 3T-from ,

smallest to largest .

.

.)
,

1

16.

.

bers (8 and 12) s more*Tell whith of two numbers
.

24 Tell which oftiii5numbers (19 and 31) is more
1

,

31 Tell which of two numbers 'and 4) is less(7
.

Z

a
nJ

17

.

°Identify names for the same number (6+3 and 5+4) .

-

-18 Identify names for the same number (4+1and 3+.41.
.

. '

L9 Identify names for the saii number(8-1 and 2+2) 1 '

__

.

25 Identify names for the same number (5 -2 and .4:-1) ,

,

.

265.1-
.

'Identify names for the same' number 410-5 and 7-2) -
, 1

27
.1.

Identify names for the same6pf-r (4+1 and 7-2)
.. --_

1

j

wei-a cuss inaqufidn qu .on, without

explicit directions to count the members of
4

sets (numbers 10 or less)

.

A ' ,

13

.Answer a class -inclusion question, alter

,having counted the members in'each'set
(limbers 10 orless)

,

- .

,

.

,

. --.

,-

.

e.


